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The  cx>llaboration  with  Dr.  Blajchman  of  McMaster  University  on  testing 
lyophilized  piateiets  in  hemostaticaity  compromised  rabbits  ts  proceeding  with  vigor 
(see  results  sunmary  below).  An  abstract  contairung  data  from  these  studies  and 
analysis  of  similar  preparatiortt  in  die  Xykjm  Clot  Signature  Analyzer  has  been 
accepted  for  poster  presentation  at  the  ainual  meeting  of  the  American  Society  cf 
Hematology,  Dec.  2-6,  1994,  at  NashviSe.  TN. 

One  of  the  previously  mentioned  marHJSCripts  has  rx>w  been  accepted  as  a 
ps^  for  publication  in  the  Prooeecfings  of  the  Nationai  Acadenriy  of  Sciences  (PNAS). 
The  other  is  in  final  preparation  of  figures  for  siAxnission  to  the  journal  Blood.  At  least 
two  rrK}re  marxjscripts  are  planned.  The  abstract  for  the  American  Association  of 
Blood  Banks  attached  to  the  previous  tiiannual  report  has  been  accepted  for  oral 
presentation,  Nov.  12-17,  1994,  at  San  Diego,  CA.  ki  the  week  of  S^  12-16,  a 
review  of  al  progress  sirx»  the  inception  of  our  work  on  lyophiltzed  piateiets  (1968  - 
present)  was  presented  at  the  British  Blood  Transfusion  Society  in  Southampton, 
Erx^aixl. 


Scientific 


fis: 


The  current  long  term  dried  storage  study  was  termirtated  at  8  months  in  this 
reporting  period.  The  preparations  under  study  were  (1)  0.02%  permanganate  in  5% 

and  (2)  1.8%  paraformaldehyde  in  500  mM  Trehalose  stored  desiccated  at  RT, 
4*C,  or  at  -70*C.  Neither  prep  maintained  good  morphology  at  any  temperature,  and 
there  was  minimal  ristocetin  aggregation  or  hypotonic  shock  response  remaining.  At 
this  8  month  workup,  yield  of  intact  platelets  upon  reconstitution  was  dependent  on 
the  storage  conditions:  27-29%  for  RT,  41-46%  for  4'C,  68-78%  for  -70’C.  Our 
conclusion  from  this  study  reinforces  what  we  learned  from  earlier  storage  studies: 
that  there  is  significant  deterioration  of  product  at  RT.  In  this  particular  experiment  we 
found  that  permanganate-treated  platelets,  or  para-ptateiets  dried  in  Trehalose  are  as 
susceptible  to  loss  of  integrity  over  time  as  other  preps.  Our  platelet  handling 
techniques  have  improved  since  these  studies  were  initiated.  Another  set  of  new 
preparations  will  be  set  aside  for  long-term  storage  in  the  next  reporting  period. 

This  is  the  first  period  in  which  we  can  report  results  of  the  bleeding  time  test 
after  infusions  of  human  reconstituted  piateiets  Irrto  thrombocytopenic  rabbits  under 
the  agreement  with  Dr.  Blajchman.  A  total  of  12  dried  platelet  preparations  processed 
as  PARA  21  or  PARA22  or  PARA45  (1.8%  paraformaldehyde  for  45  min.)  were  sent  for 
his  analysis  after  prelimir^  experiments  to  reestablish  the  model.  Sonrie  of  the  same 
preparations  were  tested  in  the  Xylum  Qot  Signature  Analyzer,  also.  The  results  are 
summarized  in  the  attached  abstract  The  data  show  that  the  lyophilized  platelets  had 
a  lowrer  %  recovery  in  the  rabbits  after  infusion,  but  corrected  the  prolonged  bleedir)g 
time  ice  fresh  platelets  in  a  manner  consistent  with  the  piatelet  count  obtained.  More 
tests  are  urxterway  to  estebHsh  statisticaly  any  cNffererices  in  effectiveness  that  may 
exist  among  the  groups. 

The  CSA  date  on  these  preparations  for  Dr.  Blajchman  showed  an  in  vitro 
bleedfog  time  arxf  oolagervinduoed  thrombus  formation  equivaient  to  that  of  fresh 


platelets.  We  have  now  studied  a  total  of  19  lyoph^ed  platelet  preparations  in  the 
CSA  after  reoombir^  with  washed  RBC  and  citrated  PPP  recakafied  with  5  mM  Ca^'*'. 
In  general  summary,  ft  appears  that  the  PARA21  and  PARA45  prepo’ations  give  the 
most  normal  results,  while  PARA22  platelets  (1.8%  paraformaldehyde.  2  hours) 
performed  somewhat  less  weft  txjt  better  than  6-8  day  old  expired  platelet 
oonoentralss  from  the  blood  bank.  The  few  permanganate  (0.02%)  preparations 
tested  to  (fete  (n  >  3)  gave  a  hi{^  variable  respcx^  inbetween  fresh  platelets  aryj 
expired  PC.  We  o(xx:lude  from  these  firxfeigs  that  each  of  these  lyophifized 
preparation  teohnk^ues  can  produce  hemostaticaiy  competent  platelets,  although 
process  variables  may  influence  functicn  in  ways  not  yet  discemed. 

We  have  continued  to  test  the  adheskxi  of  reconstitufed  lyophilized  platelets  in 
the  Baumgartner  annular  perfusion  chamber.  In  this  reporting  period,  we  have  run  20 
Baumgartner  experiments  on  lyophttzed  plateiets  or  controls  under  various  contMons, 
inducfeig  mocJulation  of  platelet  microparticle  ctxjnt  in  the  plasma  or  adcfeion  of 
inhftfeor  substances  such  as  glycxx:aicin  to  investigate  mechanisms  involved  in 
adhesion  phenomenaa.  We  have  learned  that  filtration  of  platelet  microparticies  from 
the  plasma  used  in  these  experiments  reduces  adhesion  of  the  fresh,  lyophilized,  or 
bkxxJ  bank  plateletf.  Also,  ft  appears  that  PGE-1  does  not  reduce  piat^  adhesion, 
and  that  aprotirwt  actualy  enharx^s  adhesion.  The  purpose  of  these  experiments  is 
to  ascertain  the  Ckxninant  mechanisms  of  platelet  adhesion  to  the  vessel  in  this  system 
arxj  then  assure  that  the  lyophttzed  platelets  work  in  the  same  way. 

For  this  repcxting  period,  we  have  processed  29  units  of  human  blood  fcx 
preparatkxi  of  lyophttzed  platelets.  Most  were  (fried  in  large  volume  bottles  and  sent 
to  Or.  Blajchman  for  efflc^  testing  in  the  thrombocytopenic  rabbit  rrxxlel,  or  to 
Chapel  Hi  for  testing  in  their  rat  bieedfr^g  time  mtxfels.  More  data  will  be  available 
fixxn  these  studies  in  the  next  rep(xting  period.  Please  firKf  attached  the  subcontract 
progress  report  from  Dr.  Read  and  coll^ues. 
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HEMOSTATIC  PROPERTIES  OF  HUMAN  LYOPHIUZED  PLATELETS  IN 
A  THROMBOCYTOPENIC  RABBIT  MODEL  AND  A  SIMULATED 
BLEEDING  TIME  DEVICE.  A.  P.  Bode.  M  Bla|fhinan  L.  Bardossy*.  and  M,S, 
Rend.  DennrtaenU  of  Pathology,  East  Carolixu  University,  Greenville,  NC,  and 
McMaster  University,  Hamilton,  Ontario,  and  Universky  of  North  Carolina  at 
Chapel  HilLNC 

We  have  shown  e^eviously  that  our  preparations  of  lyophilued  human  pi»tnL>ff 
(LyD-Ph)  arc  ^  r<d)y  ini  art  upon  recoosdtutioa,  a^  that  they  adhere  to 
thrombofeiik-  .  j  jt  vitro  and  in  vivo  (Blood  Stl59n,  1993).  Now  we  have 
tested  the  ability  t '  Jxae  preparations  to  correct  the  ear  Mining  time  (BT)  in 
rabbits  made  thromboev.  epeak  nod  immimoauppresaed  ns  elser^iere 

(Blood  82:3489, 1993).  Also,  we  have  measured  the  in  vkro  time  (TVBT) 

and  oolUgeii-indoced  thrombus  fonnatioo  (Cl  I F)  of  Lyo-Ph  in  a  prototype  in  vkro 
hlfrdmg  time  device  called  iic  Clot  Signature  Analyzer  (CSA,  Xylum  Carp,  NY). 
In  the  rabbits,  the  endogenous  plalelet  count  was  s  10 1  Vf/mL  and  the  BT  was 
2  900  seconds  before  infusion  of  40-S0  x  10^  piafe^^  A  platelet  count  and 
duplicate  BTs  were  then  performed  one  hour  after  u.f'ssiaa.  For  the  CSA  test, 
platelets  were  resuspended  in  fresh  ckrated  plasma  at  300-500  x  10^/mL  and 
combined  with  an  ecjual  volume  uf  washed  RBC  to  remake  whole  blood.  CaCl2 
was  added  to  S  mM  in  the  blood  just  prior  to  tnkiating  each  run.  Mean  results  for 
Lyo-Pk  versus  human  platelet-rich  plasma  (fresh)  or  S-8  day  old  expired  blood 
platelet  concentrates  (Exp  PC)  are  tabulated  bekwr. 


RabtA  Model 
%  Recovenf _ Count 

EarBT 

Clot  Signature  Anslyzer 
JL  JVBT  CTTF 

Lyo-Pk 

(12) 

58% 

108 

234  sec 

(*) 

118  sec 

73% 

Fresh 

(6) 

79% 

153 

177  sec 

W 

134  sec 

88% 

EgpKI 

-M- 

_ ND 

ND 

NP _ 

_ OL 

281  act. 

_32a 

The  Lyo-nt  had  reduced  1  hour  recovery  in  the  mbbk  model  relative  to  fresh 
platelets,  but  the  mean  BT  result  was  similar  to  the  value  seen  m  iion-infused 
rabbk  controls  equivalent  endogenous  platelet  counts.  In  the  CSA,  the  Lyo-Ph 
gave  results  rimilar  to  that  of  fresh  platelets  and  better  than  that  of  stored  plUelets 
in  the  TVBT  and  the  CTTF  (t-test,  p  <  DBS).  These  finding*  siqiport  the  notion 
that  Lyo-Pits  are  hemostadcaHy  active. 
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The  hemostatic  potential  of  circulating  rehvdrated  platelets  (Specific  aim  #11 

We  have  continued  our  woric  on  the  development  of  a  radioactive  labeling 
method  for  rehydrated  and  fresh  platelets  for  use  in  hemostatic  and  thrombogenic 
studies.  We  have  been  successful  in  radiolabeling  rehydrated  platelets  with  the 
Zynaxis  i25i.pKH95  compound,  with  over  90%  of  the  label  remaining  in 
association  with  platelets  after  24  hours  of  incubation  in  normal  dog  plasma. 
Labeling  with  this  agent  is  necessaiy  since  we  have  shown  that  commonly  used 
radiolabels  in  fresh  platelets  are  lost  from  lehydrated  platelets  (see  previous 
progress  reports).  However,  the  commercial  production  of  95  has 

recently  been  discontinued.  We  have  obtained  permission  from  the  manufacturer 
to  produce  the  compound  in  our  own  laboratory,  and  are  currently  preparing  to  do 
so.  Once  we  have  generated  the  compound,  we  will  characterize  it  and  continue 
with  our  in  vivo  studies  using  radiolabeled  rehydrated  and  fresh  platelets. 

We  have  used  the  drug  cyclophosphamide  in  normal  dogs  to  induce 
thrombocytopenia.  Although  high  doses  of  this  drug  induce  thrombocytopenia 
readily  in  dogs,  the  side  effects  of  the  treatment  are  severe  and  may  be  life 
threatening  to  the  animal.  There  are  also  other  pathological  changes  that  occur 
with  treatment  with  this  drug  that  have  not  yet  been  fully  characterized.  In  order  to 
develop  a  more  suitable  animal  model  for  hemostatic  studies,  we  have  started 
investigating  a  rat  model.  We  have  been  successful  in  inducing  thrombocytopenia 
in  rats  by  treatment  with  an  anti-rat  thrombocyte  antibody.  With  antibody 
treatment  in  a  noimal  rat,  we  typically  see  a  drop  in  platelet  count  from  6(X),000- 
1,000,000/pl  to  less  than  25,000/pl  with  a  concomitant  lengthening  of  toenail 
bleeding  time  from  2-3  minutes  to  greater  than  15  minutes.  This  model  is 
advantageous  for  several  reasons;  we  can  control  the  platelet  concentration  in  the 
rat  by  modulating  the  amount  of  antibody  used  for  treatment,  cheap,  easy  to  |e  into 
tlw  vasculation,  model  has  been  used  for  a  TTP  model  (Sanders,  1988)  In  several 
experiments,  the  infusion  of  rehydrated  platelets  into  the  thrombocytopenic 
animals  causes  an  increase  in  the  platelet  count  and  a  return  of  the  bleeding  time  to 
normal.  We  are  continuing  refinement  of  this  model  and  will  be  using  it  in  the 
future  for  other  hemostatic  studies  with  rehydrated  platelets. 


As  relayed  in  the  previous  report,  we  have  acquired  the  Stago  Diagnostica 
ST4  clotting  machine.  We  have  used  this  machine  to  compare  the  clotting  times  of 
fresh  and  rehydrated  platelets  in  the  form  of  PRP  (or  R-PRP  for  rehydrated  PRP). 
Clotting  times  of  PRP  and  R-PRP  are  typically  80.4  +/-1/4  seconds  and  87.9+/-2.0 
seconds  (see  previous  report).  We  are  currently  using  this  machine  to  examine 
changes  in  clot  formation  with  the  addition  or  subtraction  of  rehydrated  platelets 
and  with  combinations  of  fresh  and  rehydrated  platelets.  Other  clotting 
experiments  starting  in  the  lab  include  the  measurement  of  the  tensile  strength  of 
clots  formed  in  the  presence  of  rehydrated  platelets,  and  the  amount  of  clot 
retraction  that  clots  formed  in  the  presence  of  rehydrated  platelets  undergo. 

We  have  used  scanning  electron  microscopy  (SEM)  to  examine  clots  formed 
in  the  presence  of  rehydrated  platelets.  SEM  micrographs  of  these  clots  show 
rehydrated  platelets  in  association  with  fibrin  strands  throughout  the  clot  with  an 
appearance  and  periodicity  of  fresh  platelets  in  a  normal  clot.  We  are  continuing 
these  studies  and  will  be  investigating  the  effects  of  the  fibrinolytic  system  on  clots 
formed  in  the  presence  of  rehdyrated  platelets  (Specific  aim  #2). 


